A solvent mixture of acetonitrile-benzene (1+9) was investigated as a means to eliminate instability of aflatoxin M l standard solutions prepared with chloroform. Solutions (10.0 I'g/mL) were prepared and sealed in glass ampules that were opened as needed for absorbance measurements on the individual solutions over a 13-month period. A coefficient of variation of 0.69% for the absorbance readings indicated that the solutions were stable. In addition, numerous powdered milk extracts containing aflatoxin M, were dissolved in both chloroform and acetonitrile-benzene (1+9), and the solutions were spotted on TLC plates and developed. Densitometric measurement of the developed zones showed no differences due to the spotting solvent. The molar extinction coefficient was determined in acetonitrilebenzene (1+9) on 4 different M l solutions from 2 separate crystalline aflatoxin M l preparations; the value was 18,815 ± 24.
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A solvent mixture of acetonitrile-benzene (1+9) was investigated as a means to eliminate instability of aflatoxin M l standard solutions prepared with chloroform. Solutions (10.0 I'g/mL) were prepared and sealed in glass ampules that were opened as needed for absorbance measurements on the individual solutions over a 13-month period. A coefficient of variation of 0.69% for the absorbance readings indicated that the solutions were stable. In addition, numerous powdered milk extracts containing aflatoxin M, were dissolved in both chloroform and acetonitrile-benzene (1+9), and the solutions were spotted on TLC plates and developed. Densitometric measurement of the developed zones showed no differences due to the spotting solvent. The molar extinction coefficient was determined in acetonitrilebenzene (1+9) on 4 different M l solutions from 2 separate crystalline aflatoxin M l preparations; the value was 18,815 ± 24.
Chloroform was established as the solvent for preparing aflatoxin M 1 standard solutions and as the spotting solvent for thin layer chromatography (TLC) of dairy product extracts in the 1971 international IUPAC collaborative study by Purchase and Altenkirk (1) . In that study, acetonitrile-benzene (2+98) was tested as an alternative solvent mixture for M , standards; however, problems with M , solubility were discovered, and this solvent was not recommended. In 1978, the author reported (2) that standard solutions in chloroform that had been sealed in glass ampules often formed an impurity. This impurity was not detected after chromatography in the normal TLC developing solvent of isopropanol-acetone-chloroform (3+10+87) used for aflatoxin M 1 , but it was detected as a fluorescent zone migrating slightly higher than M , in water-methanolether (1+4+95). Discussions with L. Stoloff, the AOAC General Referee for Mycotoxins, revealed that a similar contamination problem had occurred with B, standard solutions prepared with chloroform (unpublished data). Clearly, a different solvent was needed for aflatoxin M 1 ; this paper reports the successful use of acetonitrile-benzene (1 +9) for standard solutions and dairy product TLC extracts. Long-term stability data, the molar extinction coefficient for M , in acetonitrile-benzene (1 + 9), and comparative TLC measurement data for acetonitrile-benzene (1+9) and chloroform solutions of M , in dairy extracts are given.
Experimental Materials
Distilled-in-glass acetonitrile, benzene, and chloroform.
Beckman DB-G scanning spectrophotometer and a Schoeffel SD-3000 scanning spectrofluorodensitometer equipped as preViously described (3).
TIC
Adsorbosil-1 silica gel was poured as a slurry (0.5 mm, wet thickness) on 20 X 20 em and 10 X 10 em glass plates. The plates were then airdried and activated 1 hr at 105°C.
Aflatoxin M , Stock Solutions
Crystalline aflatoxin M l , from 2 previous preparations (4, 5) , was used to prepare all stock solutions in this study. The crystalline material was pure as determined by weight-volume, spectrophotometric, and TLC determinations as specified in Chapter 26 of Official Methods of Analysis (6) . The TLC solvent systems used to check the M l purity were isopropanol-acetone-chloroform (3+10+87) and water-methanol-ether (1+ 4+95). Stock solutions were prepared by dissolving known weights of crystalline material in boiling acetonitrile in Teflon-lined screw-capped vials. The solutions were cooled to room temperature, transferred to volumetric flasks (with rinses), and diluted with acetonitrile to volume to give known concentrations in the range of 100-200 I'g MIl mL Each solution concentration was checked by spectrophotometric determination using 19,850 as the molar absorptivity of M l in acetonitrile (3). 1). The mean absorbance was 0.551 with a standard deviation of ±0.0037 and a coefficient of variation between solutions of 0.69%, well within the error of the spectrophotometric measurement. Also, M j redissolved completely in acetonitrile-benzene (1+9) after freezing and thawing. This was not true with a 2+98 mixture of the same solvents tested in the IUPAC collaborative study (1).
Only one fluorescent zone was detected after TLC of the stored solutions in 2 solvent systems. This also indicates that the standards are stable for at least a year.
Experiments to determine if aflatoxin M j would redissolve completely in acetonitrilebenzene (1+9), after deposition as films in glass containers by removal of the solvent under nitrogen, produced irregular absorbance readings (0.487, 0.535, and 0.525) when the solvent was replaced. The solutions that were not dried had reproducible readings of 0.563, 0.555, and 0.559, which indicates that some adsorption of the film to glass takes place as had been observed with aflatoxin Bj (9). To prepare aflatoxin M 1 reference solutions from crystalline material, the recommended procedure is that described in the experimental section above. To prepare standards from films on glass, the film should be dissolved in acetoni- 
Results and Discussion
The aflatoxin M j standard solutions are stable in acetonitrile-benzene (1 + 9) for at least 13 months when stored at -20 c C (Table   TIC Spotting Solvent Comparisons Eight naturally contaminated powdered milk samples (1.5-15 ng M 1 /g) were each extracted and prepared for TLC by the method of Stubblefield (7) . Four extracts were dissolved in chloroform (100 jLL) and 4 were dissolved in acetonitrile-benzene (1+9) (100 jLL). Duplicate 20 jLL aliquots of each extract were spotted on TLC plates, and the plates were developed in isopropanolacetone-chloroform (3+10+87). Plates were scanned densitometrically, and response areas of M 1 zones were determined. Each extract then was dried under nitrogen and redissolved in 60 ,uL of the alternative solvent. The extracts were spotted and developed, and M 1 zone response areas were determined as before. The M 1 zone response areas per ,uL of each extract in both solvents were compared.
Molar Extinction Coefficient Determination
Four stock aflatoxin M j solutions (110.7-270.7 ,ug M 1 /mL) (from above) were diluted with appropriate volumes of acetonitrile and benzene to prepare standard solutions (5-10 ,ug/mL acetonitrile-benzene (1+9)). The absorbance readings of each solution were determined by a calibrated spectrophotometer (6) , and molar extinction coefficients were calculated (8) .
tonitrile and with benzene to volume in a 25 mL volumetric flask to give a standard solution at 10.0 jLg/mL. Three mL of each solution was removed, and the absorbance was determined before 3 mL portions of each solution were sealed in glass ampules. The ampules were stored at -20°C until thawed and opened for absorbance measurements at intervals over a 13-month period. Concomitantly, the solutions were spotted on TLC plates that were developed in isopropanol-acetone-chloroform (3+10+87) and watermethanol-ether (1+4+95).
Equal portions (282 jLL of aflatoxin M 1 stock solution (106.4 jLg/mL) were added to six 3 mL volumetric flasks. To 3 flasks, 18 jLL acetonitrile was added along with benzene to volume to obtain a 1+9 mixture. From the remaining 3 flasks, the solvent was evaporated to dryness under nitrogen, and the residues were redissolved in acetonitrile-benzene (1+9). Each of the first 3 solutions was scanned with a spectrophotometer to measure absorbance, frozen and sealed in glass ampules, and thawed and scanned a second time. The other 3 solutions (dried and redissolved) were each scanned once with a spectrophotometer. trile-benzene (1 +9) and the M 1 concentration should be determined as described for aflatoxin B 1 (8) .
The drying-redissolving experiments would normally be sufficient to disqualify acetonitrilebenzene (1+9) as a solvent for extracts because dairy extracts are dried in vials before TLC. However, it was learned from the AOAC General Referee (L. Stoloff, unpublished data) that although B 1 behaved similarly when deposited as a dry film, the toxin would completely redissolve when present with contaminants and impurities commonly found in agricultural commodity extracts. A comparison of chloroform and acetonitrile-benzene (1 +9) as solvents for TLC of powdered milk extracts (Table 2) indicates that the latter was as effective as chloroform for dissolving M 1 in powdered milk extracts. No differences were detected in M 1 zone size and fluorescence intensity with the 2 solvents. It is apparent that chloroform and acetonitrile-benzene (1+9) are equivalent solvents for aflatoxin M 1 • The final piece of information needed was the molar extinction coefficient for aflatoxin M 1 dissolved in acetonitrile-benzene (1+9). These data will permit accurate determinations of M 1 concentrations of pure solutions ( Table  3 ). The average of the 4 solutions was 18,815 with a very low standard deviation (±24) and coefficient of variation (0.13%). Two different crystalline aflatoxin M 1 preparations (4, 5) are represented in the 4 solutions, which gives more credence to the value.
In summary, acetonitrile-benzene (1+9) is " As measured with Beckman DB·G recording, scan· ning, calibrated spectrophotometer at 350 nm and calculated from formula (8) (correction factor = 1.037).
b Each sample was obtained from a different afla· toxin M I stock solution (in acetonitrile). The 4 stock solutions were made from 2 different crystalline prep· a rations (4, 5) .
an excellent substitute for chloroform as a solvent for aflatoxin M 1 standards and dairy product TLC extracts. The Associate Referee recommends that it be included as an alternative solvent in all aflatoxin M 1 methods.
